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(57) [sni 

[RJH] T^n^-K-C»f^-r5SW3taE»l» (4 
0, 7 0, 8 0) ( 

fflie(|prffi«:5 7- (4 2, 72)riSg>3 
(4 4) ICioTSiOtttJBoTS^feixS. IS 
Sol^ty-y (4 8) asRit&ft, 5 9- (4 2, 7 

2) oa-t-srit, m?tti zmmi-z>o 

*filRl«18*«*>, ■X^AXi'SotrKJki-S. GSR 
(7 4) ic*jv*T»*3r§Mfc;LT, i7- 

srRjk-rsrtas-et 5o M^fiTews^mis (6 




1 

[»*5U *i©a*©ffiii*»p,a»©»2©fi[jt 

fc#t4lcft#LTfct), «tHS®*©ffllRl3SSiB*Srix-C 

fc^/mf— ijsa(rffiiffi**r-t ©Jg l <o{4e— o t -f io 

H(rlB0i^?rX^5«l#IASH«fSiif^tmi(O@^ttt(D 

T, |yf5B^W<i[6]lc:j;>9ijfaiii*Sriufe^lciM'Jg 
*©BfifES 19 ttOHI "9 -cmm-t 5 <t 5 1' $ ttfcSI 1 ©g 

95*, isi.xfmsmm.t9i 2 ohco* 

i ! nt, «TlEB*o«iRiK"J:t)*ltfJ:5^$ixfcJB2© 

[*W«>SMBfctt9J] 20 
[0 0 0 1] 

Sli-SfcJixoagllljtXBHBlcHi-atro-C&oT, JElc 

[0002] 

[&£©&«] gnxgHig (slm) «, 
a, Mif-f^yK, fx^-joir/is^^^-, 30 
7Ut\ t5J;0'#fl;S;TOJw»S ; lct;v^T^#<(Offlii 
£WL-T<^5„ SLMIi^fc, ft^-fy 1 ^, Tfcv'+S'* 
— , %^)^, Ii^f75- (pixel s t e e 
rer) ^iLT©IiU5. S LMttA*ftt££Hfl 
9 - victiV »r« §9 U 5 v ^ttft^A;*) 

*iB«3glcJ:oTJt*aEilf 5tmcioT«j«-Ct 40 
5. 

[0 0 0 3] #3PJI4, 3fe^-T 5^, Tfc'VUT*, 35*7. 
777- *5<tU 5 3fev'-ry^-Sr^tf#a©Slg|ctsv^ 

[0004] *Sr^f-^'J+iy7^m, 7=5riM^7> 
*a>3roeg£vMBfi'^ft^?n$7^©i5£\KT 50 



#S¥9~ 10 14 6 7 

2 

5>fiD5 7-14 p< * y ir/i^io.fct/Si&WlOT W 
T'i<, =f"y9)^- h'X'WifcU 2oOj|(i]fii©- 

^Tt^nTx^^yU-Y^^ y->^7^- Ny-feT**- 

- «t"HRlltP>ft5. " ^7" 5 7-fi[*tPftf^5ffi*© 
&BTi4, 3fett3tK«l«— IrI*»5. DMDI4£fc#£5t 
lT'fcoT7fp^-KT*tfflt5wHt'# > ft* 
yf, I«^t77- *->fy^-, 

[0 0 0 5] DMDmmmtf^h^i-^.iy^^^z 
m-FZX'OmMteXtiilb LI, (Horn 
beck) Ic«t5" £W3fc£91S*jJ:tH:©#ifc (S p 
atial Light Modulator and 
Method) " iILfc«^5, 0 6 1, 0 
4 9f, K (DeMond) ^1014 5" |«4 

a^X^/Wfct'X^v'T.^A (Standard 

Independent Digitized Vid 
eo System) " tiLf;«fFl5, 0 7 
9, 5 4 4#, fc'i^/vyy (Nel son) 
5" WJ'^fAf **y i a-^77'f ^ y h&fcitf 
Sis^il (Printing SystemExpos 
ure Module Alignment and 
Apparatus of Manufactur 
e) " tHt3t*B#fF^5, 1 0 5, 3 6 9f i?^|f 

(DMD Architecture and Tim 
ing for Use in a Pulse— Wi 
d t h Mo du lated Display Sys 
t em) " bM\^tz%im'#fV{Wi5, 2 7 8, 6 5 2#iC 

^bfrtz'</\sxm&mwft*m^xmm-tz>zbti*X' 
[0006] ^-rtihmmzm&zfttz. *-y<y9 

(Hornbeck) lC«k5" £mft&l®m t Z <Ojj& 
(Spatial Light Mo d u 1 a t o r 
and Me t h o d) " fcJHLfc#H#fFi&4, 6 6 
2, 7 4 6f, *->"<:y7 (Hornbeck) (Cfc 
5" SW*«««i:-t©*ffi (Spatial L i g 
ht Modulator and Method)" 
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iBLfc#S#*FSB4, 7 1 0, 7 3 2^^^'> 

* (Ho r nb e c k) {CiS" $B%$B8 (Spa 
tial Light Modu 1 a to r) " ill 
fc*B»«F*4, 9 5 6, 6 1 9f , »itf*->"<y 

* (Hornbeck) iC<k£ n £B3fc£B*Si: 

ft (Spa t i a 1 Light Modulator 
andMe thod) " tIU:*iftffH5, 17 
2, 2 6 2fll ¥f\ZT 
iruiT*- K-e©fltfflKJ|Lfc*JcftaODMD S L 

[0 0 0 7] v^TfttBl«lcBat**tfc % * 
(Hornbeck) ffiBfcBBBi:*©** 
(Spatial Light Modulator 
and Method)" iB LfcTKB^fFS 5 , 0 9 
6, 2 7 9#, *-^<y* (Hornbeck) |C± 
5" 3R5S«fflDMD#«»*ia»itO*tt (B i s t 
able DMD Addressing Circu 
it and Method)" t M Lfc*H*£ffiFS 
5, 142, 4 0 5f, */uyy (Nel son) C± 20 

j£ (Electrostatical ly Contr 
oiled Pixel Steering Devi 
ce and Method)" iILfc*i*lfFa 

5, 212, 5 8 2*14* rS^/u*— K-C^ttfflldiB 
Lfc2JfS3tS^rai:< DMD SLMfctfsa«-5fc»<J!> 

[0 0 0 8] 

[36BIJ<D«BfeLJ;5i:-r5RfiI HlA/iV^LHlHS: 30 

fFf 5, 1 7 2, 2 6 2-*fcH*SilT^5 tOtfco 

MD£W#gB*#*S;h/0*5. 4ftWi:2 0t'*l 
fclo^Itii, S*WK»4»v^3i/i/Sra5 1007 
yy? (f 1 a p) X-3b*)s ZtlitisV ^>Stg2 2, 
^^-f 2 4, ty^!2 6, iif2 8. 126-2 
8*|;i»J*£;iXfc:7 7:/:/3 0, ^IT7777 D 304 3 

EH)! 2 8lCioT«t>ixTV>*^*@flC*)5fc Vv?« 40 
2 6 0>8&#3 4ti, ^^-f 2 4iaot$t?)jxfcI 
2 6- 2 8(0S^77!/^3 0^HVv/«:«j« 
LT^5o 1B*2 Ott^y 3^»S2 2±^*J*Lfc^ 

t>^!2 6*5iViS*Jf 2 8f4VWitfcT/U$=* 
fcitfi/y 3^(0^4fe (T i : S i : A 

l) -ttt^Jf te^v ■ t^ifxT^l: 

68 0 O^^* hD-AfiV^, ffi*. 0f4 50 
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# 7 \?yif (cupping) *) (w a r p i n 
g) zmrt ZtzMZ-f o£ff<, $3 oooty^ h 

[0 0 0 9] HiH 2 014, ftfWCttS 7-3 0 tTM 
<Dm&2 2±lcHg*ttfc#»«ffi3 6 irOBI-ttEE*: 
PP*D+5wi:lc:J:oTiBiR]S^5. 77y^30t«S 

^t, aww$nfcmEJc<toT-tixe>©2tt<o*fticR 

jg$n5av^JCft45«ffif^75y^3 0 i:S«2 2 £ 
*3lt#*5»«*Sr£*Hrt\ r©5l*tt, 77^ 
30^ty^3 4<Dt g«2 2— ftitTd 

StlfcttEH, ^^^^3 40^7/7^7^ 

(comp 1 i ance) CftffLT ^ 7 — 3 0 GDffifp] 
^fttt^flrfS. 5 5-3 0 0<§ft[4I]l C\Z?y7X* 

[0 0 10] Ml ClZTfiZtitzX 9^ rO«lR]f4*|| 

5. #«»W4is««>a*tt^5vv5ab5. *1\ urn 

;ftf4^7-3 0 i#MS3 6 i(Oraog6gf^2^{Ci^ 
Jtttt"5. IB 2d, ty^«)»**5J:Wiaj**fc^3 
4o^>-7 p 5-rrv^ic^i-5o S7-3 oasffttft 

5t^#^^^7 p 7-rr>^ico^^^ D 777^30 

tint, t^34«^- irtCioT^-f 5«7C^(4 

3 0 tm«3 6<0Hifi»=— J— BoEfiasB*"r6i: 
tt)ln**1-5^e>T?*)5. EB^B^-t-ifcfctK* 
*l4t|ADih t % *LTRfi$;K*«ffitt*ttl;:t>li 
*0U EiMcSEififc-t-sr. ££S^tti**Lfcv\, BlC 
ic^LfcJ: ^ ;7-3 0W$Si:ftottffi3 6 

(collapse) «JEtl*-S 0 Ti-vfmifmi&t 

v^Ott, Brtl3JS»^bJ!DMII*B*t?oBH«:»+. 
[0 0 1 l]*BiD*i^LHlHf4BlC*Sixfc^ 

[0 0 1 2] ±i£tf)J: 5 ft* *LTBlA4^LilH 
t:#«LTRMLfcJ:5ftfflB*BBB*:fSB**** 
KI4, B«|Br«4BB*rr^D^B*tfev^TBff** 
SrtWSK, -tWaot, ^7-3 0 

:t0gI^*t-A^r77", + &6V^4 



5„ L*»U JliWItltll/Dt^oSt (t e 1 
e r a n c e) lc«k o -CHfi&lC^#*>©<Ig#£-f 
5. Sot, #«m«3 6l;LPP»£ftfc»j£©*EElC3fr 

5:t«t>#5„ tot, e*ftr-fB^-K-c«[ 

^ti^IffcS. 10 
[0 0 13] 7tn^-Kt©effll^lLft, fliAW 
«4iI*«i*.fcSnil*«il»«r»«"rSii:#»*L 

[0 0 14] 

(torsion hinge) £4>ft< ttl 0©ji 
^fc y-^ ( f 1 e x u r e hinge) i: ©(Si^fC J: 20 

ftSr3&i-5SIBI*aSBI«S:ll*i--5ri:J»s-eft5. «9 

[0015] #3BWH:. Jg 1 ©, ii»©ffilt*»e>a»© 

©«fc«*©»fi*Lfc1$ttl;:ft#-f 5. B3i©ffiin]f4B 

©F^co/jC^TS*) WSr^-tS^l ©ti 9 40 
^tf„ B?£©{II*fllcJ: 9B^f4iiulB3U©t Vv?©^9 

9 -eiaWEi-5. B*i:»2©'H:£i**i*:£ai:© 

1^-5. B£©ffifal4^2©t>'v'©8^.£ 2 

fll4-|^ISfflfc0H" 5i9fCT't5„ r©Bsi?f41ii££S 
T-fe 9 . A,* t ^C#iftmEE^M$^V>PI9 . 

mmmm±^mm-r?>ztti^\ *x?Ty so 
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2©tys?ttJ:<3£ll**bfc*«i6i ffffifc) <£B£« 
[0 0 16] |gl:l8j:tfa^©fc>i^SM*^ofcaSii 

©n 2 owm t ©ste-a^sse Ltzmmx-mm^^ 

mk-$suzm-mxh<9, ^utgity^jioii: 
a^ttiBKis^-c, ^n©=— t- ic*5^Tft^ofc 

5 ^ ttt?-f t> ja o fcgjffi £ 3£g U -ttU- J: o T 
#*gSB*s^ix^S 9 ft it P>ixT^5*ffi t R-ffiKB* 
5 J: 5lC/ioTV^5. 

[0017] lit ^©ipHStt. B*©3I l 
bBt-rZffifa&Zt LTS9ttlHl9©[Hll5lcioTgr 
5i^it»l;^oT^5„ &2©t ^v?©!gM4f4> B 
^©iu!2^i©fiS^^t Lt|g2©t^l;J;otR 
*5i5*t>©(-'toT^-5o Pit >"^©#tt»4, a* 
l ©^«^f>BiLT, ®^<f ^©illf ftfc^ttlci 
ot^s 5S»©S 2 ffi«^»««ji^«isi simxhZ £ 
54t©lc4otv>5. $ l *5iU^2© t ^v^Siix 

©SHfi«-ett. ^i*3J;u : ^2©t>-^$r^i:^:ft^o 

*<*ittt?§5. Bifif4*<BflH^ fc<tOtHl©&« 

:tm5 0 *©J:7fc!MfcH:. BJS©JllllcJg (c 
orrugation) 5rOJt6 w t Ciot> &>5l'> 
li!) r/(ridge) ^TOttSw tCioTrit-< 

©■C*>5wt*s»*Ut\ SU©*)5fetLr, *>5lM4(t 
JD^IIC, feW«©fe*fc»ty •yv'Sr-OftSCilCto 
T> jS*©*yf^^SrS/Mk-rsrt{>T-#5 0 
[0 0 18] 

iftwommmm] m2zmmTz>t. *^s^©»g 

SilT^S. SLM4 0l4^6<)A^©llfti LT©^ 
IC*JV^Tftf^-rS©lw#(C®LTV^ 0 S LM©fi|fiJ(4 

-BrlcioT, TM©#ifit8fii±--W»-r5rtlcSfit-r 
[0 0 19] SLM4 0tt36*Lt*«^ot^t||! 
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fflLT^^tlfc^-f ?a*$^*;i,mfeVhZ 0 SL 
M4 0I4, *<D*B8E#K»oT-it<Z>«9 k>/4 4 

-4 2£#|TOfc:-#LT*5!K *ft»C»oT«9tt& 
fi-CLi?a!©SI*t VS?4 8 lei oT*;t&;h/0*5 J: 

**t>-^4 8fi*tit-r5^SttOXS5 4|Cj:o 10 
T$x.e>ix-CU^5 D #3ttt5 0*3j:V5 4ttS/!; 3>S 

^«ttO#*«S6 0*$X.TV^5o #16186 0^ 
«-^fiSS5 6 t-^(cf^S^tlfcTl^Sife[H]S§ (B 

tf>*trpJl-5/;y^5 8 fc*3l*T 5 7-4 2^o4^ot 
*5 9, w<D> 5 8tei()|: s S<*DC* (c omp 

1 iant) fc^4 4i^tBfcftot^5. t^, 

— *t\ -tivPix, fcSv^tt+^T^t^* 5 , tUl 20 

ttlc*»att«)*m*r*tfri:tT*5. ty^4 8fi 
£fc, *#9<faofc#tt, fc5v^lltL£«4f>tfi 
»4»**rL-CV^TfcJ;V\ t^4 8IMI;7-4 

2 -BMK-fS 2 o©«22#»1-5 a— J— f+»T-V>"f tt • 
frtDm^ o4C: t>y4 8©B*©»tti: 

[0 0 2 0] H3AS:#It5t, k^4 4l:iot 
H*S*L5S9tt«:^i:'r5 5 5-4 2<a££ffilpja s 
#ffim«6 0(Olo^g]*D$nfc«JE^x^^^yucoBI 30 

:fc<£tft:yv>4 8^gfilt^7-4 2-ftMjD^tl, # . 
Jft^xV^-v/^2ocD#ifiS@6 0<D— ^HljD^tl 

m«6 0i:OWHc»««j§l*SrttjeL, tjxi:±otB 
*coi5i-^y-4 2^S{B[^Sr§|#@r LTV*5 0 
S9 t>v J 4 4fi$7-4 2 b-mzisim, fcSWiia 

1"o 4O0.S*t ^i/4 8<D#* t>*fc, t>^4 4lC 
J:oTB^Sft5iR5llfcOia9fcS5-4 2«s«i«gSix 40 

fi^-r. tvv?4 8fc*fc, w*tt3i*/w*-tf!>»-ea[ 

*flilRltt114fctta»«)¥«iB*«36"*"*. 
[0 0 2 1] «T0^**#*tt:-Wi Lt*tt©t 

4 411 ^^5 0 0ty^M-AOf^t 

«*tyi;4 8©#*t)it 85 0 0 50 
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7^f7yh (compl iant) 4#fi-fr£tr^ 
#£Lv\, #tVv ; 4 8iOfi^|j:^10^DyT*& 

5 0 #t>'^48f4Jtrt;"r5Xtt54^e>#*£'r5S9 

fc>^4 4-[p|^oT+^*S$it*ttffit/T. -trKfc 
^Tttfcfcftj&s*. #«*tV^4 8 145 7-4 2#iS 
T'9 0° «^tl, El^^ctplC, 2o<Z>0JgHI| 
ia^Si'5= 3 — T*H*4 2— oWott^ e fc y 
i?4 8<DM\<^±y* y Mi* t: VvU 8 (D^tDlii: A> 

^4 8(7)f 0 0t>^ hP-At% fiSiMS 

TLhfitz.mS.^v-yy^^mWt LT ;7-4 2^{§ 

jpii-awt^fFSSixSo ;7-42 tw&s o tcom 

SlttjS!)l-10^pyfJ)5 o r^T^n^t!]f^|5ffl 
ttl2 3A|Cft£e i LT^£ftTV*5. d*U4 0a>?>2 
0^uh^F B ^A^Sff{c3t/S"r5 o i*42^M0 
©ttHfc'ttflfilSixSi:, m 3 Alc^-f «t 5 (-> Aft3fc 
tt2 O^ffiHJctofcoT^xTy v^$ix5 0 7tco#S 
AltJt*SRi*Sii»5ft««fflH:iB3(f4 2(0 
ffifp]fca<D2fflF-e&5o *55W-Cf4, 4 2 liKfH:: 

£©ffl(4 2 0° -Cfc*. #ifiSJEOlHi:t LX<D*7- 
4 2©l64Sfti||iS|a3 BlC*StuTV^5. 
[0 0 2 2] lOCO#ifefl;S6 0tC^ljD$^5#lteSS 
&0frb2 0tf> MO«H"ett, ;7-4 2f4#ift®ff 
fcJt«LTffi|n]£jft,5o SLM4 0Sr)fe^-r s/f-J-fcfi 

^T77-^Ltffiffln^ ft-fe^-afcii** 

T-££ 0 fi9 t ^S/4 4lifyuhtt£H£U tile J: 
ot, i^tyy4 8|j:Stt^^4l^ (£flA 

^^^1-^0 S , 9ttO#>Jr^>?fLT2o(0^t yi/4 

Kzt ifita »tntf ^ 7 ^TfiBttttia t A,if7i 

tt^t ^^4 8a3«tVS9 fc^v?©# 
[0 0 2 3] H4Sr#Rgi-5i:, SLM70ilT, f 
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i^r tZfefrteboti-ztztbic, $5-72 ©JiB£ 

3S^LTV^5. r©3itfkf2 7 4X'^Ltzm(OX pic, 5 

7 -©Jiffllc$8£Rfi 3 ^ t ic i o Tifj£ £ fts r t » 

H 5 5r#K-r^ t , |4©7-1' >5-5lC«i 
ofc$7-4 2£D»f®l2l/i 5 *$ix, $7 — 4 2 

ixfc^fT- hZV-^t-y :: £ J; ? lc 5: 7 - 

7 2^?ijfc-r5ftffiT-t2) 1 ow^feli&Jg^lCJiSrlS: 

7 2<Dmm\z<j 7* (r i b) ^y 2/-^, fcio^y y k 

10 0 2 4] 0 6£#fig-f3£, SLM8 0tLT, * 

£91 owolHKffl^^ JJit^s. ::TtlsiS4«* 

8 6ttJi05T^5o lll2(C^^nfc6*(D^:at]t'<T 

2oCD^(fflja/iSSi-5^jfi-e5 7-7 2©=-t 
■o^i5otV'5 0 t^TWtyyjj:, #Jftmffi6 0 

tt\ SLMS*ASi5S5i£b-CEit^rffi-Cfe5fcii), * 

[0 0 2 5] 7to^- KT-Wibf^lCiRf 

lea LfciS* Lfc^glO^fsWfl^^ll* £ tuT 

■Tffi-cfcs. **t>^tt, 5 7-©#yg(c*hr5i&rt 

jiWTt^'T 2'5 L >'^|wigLfcl ) (DT*fe5o 5 7— O^ffi 
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[0 0 2 6] *%91tttt£«>#3$tt0!l£H LTtfcW t 
<©£^££#§f!feri>-eife5p„ Sot, tifftffiitn 

Xhi>o 

[0 0 2 7] U_k<DmW\cm LTHIC&IT©«£M^1- 

(i) si©, a«©tta*»e>iift©jB2©ffiii^fliiJn 

10 mfeti, -mz-fui— ft3fe£#tte©jIjijf££tfS!©ii 

©fiZigliTl ©#ifi[s]g§^E=P Jp $ ft -5 «Mff#©Sim 
fc#ttlCft#LT*J9, mJf5il*©{Ifa#ili!t££x.T 

tz^-j^-^mmmm^^<Dm 1 ©&g~M-t 5 t-t 

5«**silEIB* t £ 1 ©@££&i: ©mfcofcjWx 
20 T, «0tt*£iS-t-.5j&i0>«9S*-e*>o'T\ HUB3H 
^©<MlpJ!iSHfrlSS 1 ©giif ©SulES 9 tt@ 9 tc-tftwls] 

jB*tS2©@^at©F5(-o/j:7)stL-C. BulBiS*© 

[0028] (2) mi-9.um<om&L.tz%m%xho 

*©JiffllC*JV^SVMCgttLTV5^W7fe^PS 0 
30 [0 0 2 9 ] (3) *2 9Btt©ii#Lfc£««-e*>o 
T, milBiS^*s— /^^^©^Sr^u, fuismi©^ 
*^iffl2®*(w?tt LT-etl© 1 o©ffl!|ja©+,^lw*JV^T 
o*jJsjtT*J9, $? J |c|fjf2S2©gS^|u|Ei®^©M 

ies i ©{Wia^o/jC/jJti-ci/^^wjt^isSo 

[0 0 3 0] (4) S3JlEe©it^Lfc^PS5T'fco 
T, mifES 2 ©g*^iilSB3g©Bu!2|g l ©iI'Ji22 1 ME 
Km©S 2 ©fflSia t ©»^«Mt<*ifi-ClWEffl5H t# LT 

[0 0 3 1 ] (5) S2JS15«t©ii^Ufc^P§gT-fco 
40 f, miKSl©g*©S , 9tt^-©l-HiiEiS^i:[^-® 

IBfwjs^TlKfESJUfc-jRlciBJ-ffiKfco-C, mfffi^l 
©5* ©S t) tl L T lw <e 5 J: o I- [6] ^ T ^ § S 

[0 0 3 2] (6) ff?5Jf!E«©ii#L.fc^lS3gT-fco 
mjE^2©g*^. -5-©^fc**tHilc*j^-C*^o 
£3gE££«U *©«ffias-«lc«[E8 1 

[0 0 3 3] (7) 8l«lS«©il^Lfc^iHST-feo 
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